Introduction
Pyridazinium ylids are amphionic compounds having positive Nitrogen belonging to the azo-heterocycle, covalently bonded to a mono-or a di-substituted negative carbanion [1, 2] . Pyridazinium ylids are highly reactive organic compounds due to their strong nucleophiles character. The disubstituted pyridazinium ylids are more stable therefore they can be used as analytical reagents [2, 3] , semiconducting materials [4, 5] , as acid -basic indicator due to their specific colour [2] .
The monosubstituted pyridazinium ylids are less stable [6] comparatively with the disubstituted pyridazinium ylids and they are used as intermediates in organic synthesis [7] [8] [9] in order to obtain compounds with biological activity [10] and nanomaterials with fluorescent properties [10, 11] .
The intermolecular interactions were studied by UV-Vis spectroscopy means.
The pyridazinium ylids show a visible absorption band due to the transfer of the carbanion non-bonded electrons toward to the pyridazinium heterocycle. This band position and intensity depend on the solvent nature [13] and on the carbanion substituents [14, 15] . The ICT visible absorption band shifts to blue (negative solvatochromism) when solvent polarity increases. This band disappears in acids where the nonparticipating electrons of the carbanion are captured by the OH groups resulted from the acid dissociation [16] .
The goal of this paper is to evaluate the contributions of different types of interactions to the total spectral shifts, including the solvent-solvent interactions that are usually neglected. The multiparameter scale of Kamlet and Taft [17, 18] and the Hildebrandt solubility parameter [19, 20] interactions, respectively.
Experimental
In this paper, the studied ylids are spectrally active molecules and their structure is presented in Figure 1 and Table 1 .
The ylids under study were obtained by the methods described in [2] . The solvents used for binary solutions were bought from Merck and used without other purification. The electronic absorption spectra were recorded with a Specord UV-Vis Carl Zeiss Jena spectrophotometer with a data acquisition system.
Results and discussions
The ICT visible bands of the ylids under study in solvents having different physico-chemical parameters have been recorded and the wavenumbers expressed in cm -1 in their maximum are listed in Table 2 . The Kamlet and Taft parameters values and the solubility parameter δ H 2 values were taken from References [17] [18] [19] [20] .
The * π scale is a measure of the dipolarity/polarizability of the solvent. The α scale is an empirical measure of the solvent acidity in a solute-solvent hydrogen bond.The β scale is an empirical measure of solvent basicity in a solute-solvent hydrogen bond. In order to count the solvent-solvent interactions Hildebrand's solubility parameter was introduced. The solubility parameter indicates the relative solvency behaviour of a specific solvent [20] .
In the multiparameter approach a linear solvation energy relationships of the type 1 (LSER) [19] is used in order to correlate solvent parameters with solute physicochemical properties such as solubility, equilibrium constant or wavenumber in the maximum of an UV/Vis, IR, or NMR band.
where ν~ is the wavenumber in the maximum of absorption band, 0 ν is the regression value of wavenumber in the reference solvent, C 1 , C 2 , C 3 and C 4 are the regression coefficients which describe the sensitivity of the solute to the solvent parameters π * , α, β, δ H 2 , respectively. Depending on the solute-solvent interactions, one or more terms can be neglected.
The correlation coefficient improved when the term which describes the basicity of the solvent, β, was eliminated from Eq. 1 for the disubstituted carbanion ylid (Ylid 2). That means that the hydrogen bond acceptor (HBA) interactions can be neglected for Ylid 2. For Ylid 1 HBA interactions cannot be eliminated from LSER. In order to establish the influence of solvent-solvent interactions, the wavenumbers in the maximum of ICT absorption band were analyzed using multiple linear regressions fitting with Kamlet and Taft parameters and then with Kamlet and Taft parameters and the solubility parameter (δ H 2 ). The correlations improved when the solvent-solvent interactions were taken into account (Table 3) . Table 3 T he regression coefficients 0 ν , C 1 , C 2, C 3 and C4 for the ylids under study are listed in Table 4 . The terms C 2 α and C 3 β describe the role of the specific HBD and HBA interactions, respectively, to the total spectral shift. ----75  0  25  12 Chlorobenzene  75  0  3  23  73  0  27  13 Trichloromethane  54  28  3  15  54  27  19  14 Benzene  ----70  0  30  15 Ethyl acetate  ----66  0  34 * eliminated by the statistical analysis
The contribution of different types of interaction to the total spectral shift, in percentage is listed in Table 5 .
In protic solvents the specific interactions prevails while in aprotic solvents the universal interactions are predominant. The contribution of the solvent-solvent interactions to the total spectral shifts is bigger in aprotic solvents than in protic ones.
Conclusions
The wavenumbers in the maximum of the visible band of the ylids under study depend linearly on the parameters π * , α, β and 2 H δ (LSER).
The HBA interactions can be neglected in binary solutions of the carbanion disubstituted ylid (Ylid 2).
The correlation between the experimental and the calculated values of the wavenumbers in the maximum of the absorption band improves by using the solubility Hildebrand's parameter.
The contribution of solvent-solvent interactions to the spectral shifts is bigger for the carbanion disubstitued ylid (Ylid 2) than for monosubstituted ylid (Ylid 1).
The solvent-solvent interactions have an important role to the spectral shifts for both studied ylids.
